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96 problems - Four activity formats

01 Answer Bank Challenge 24 tasks
02 Grid Rounds 24 tasks
03 Match & Move 24 cards
04 Error Analysis & Strategy 24 tasks
05 Quick Answer Key 96 answers
06 Full Worked Solutions 96 solutions
07 Teacher / Parent Use Guide included
08 Terms of Use & License included

Topic focus

Across 96 tasks this topic asks for family decision with evidentiary limit, model recommendation or insufficiency conclusion,
invalid claim or first invalid step, corrected conclusion, brief mathematical reason, and the requested underlying result, invalid
assumption and actionable repair, plausible fitted rule and uncertainty statement and signed-residual diagnosis and revision
recommendation.

8 PDFs and a README; 80 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.
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Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Use the accepted model to locate the requested contextual event.
Screen solutions by the closed time window and crossing direction;
the second occurrence of a level is not automatically the first upward

5
occurrence. Use the accepted model y = 10 + 3 sin(2nHTz). The

event level is y = 10. Find the first upward midline crossing in the
31 27
o )

window. Time is measured in hours. Use the time window [— o)

Bank label:

The contextual extrema are exact and the cycle is stipulated
stationary only on the feasible time domain. Construct one
sinusoidal model in the stated time unit, explain which events
determine a full or half cycle, and retain the domain restriction. The
feasible time domain is [8, 80]. Time is measured in days.

Required response

event time value

minimum 8 11

next minimum 26 11
Bank label:

Evaluate the accepted fitted rule at the target time, then classify the
use relative to the sample window. Report the contextual unit and
state whether stationarity evidence supports the prediction or only
makes it conditional. The supplied fitted formula is

y=20+3 cos(ZH%). The response is measured in units. The

sample time window is [—11, 13]. Stationarity has been verified only
within the sample window. Evaluate the requested prediction at
t = —3. Time is measured in hours.

Bank label:

Use the accepted model to locate the requested contextual event.
Screen solutions by the closed time window and crossing direction;
the second occurrence of a level is not automatically the first upward

patl

142 ). The
event level is y = 12. Find the first upward midline crossing in the
window. Time is measured in hours. Use the time window g %].

occurrence. Use the accepted model y = 12 + 3 sin(27

Bank label:
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Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a

decimal. A value without its unit is not a complete answer.

Compare the fitted sinusoids for the stated use case. Weigh
observed-window error, physical range, prediction horizon, and
divergence. If the evidence cannot distinguish them for the
intended decision, recommend a specific validation measurement.
The intended decision is at t = 34. The observed time window is
[0,13]. The response tolerance is 1 unit.

Required response

future model observed period
prediction window
RMSE
21 A 0.43 11
26 B 0.45 14

The dataset and fully specified candidate regression outputs are
supplied. Select every usable model in the stated angle mode.
Verify at least one observed or held-out landmark and do not infer
software behavior that is not shown. Use radians mode on the
calculator.

Required response

formula label t y
y=3+2cos(2r=2) A 10 >

& 14 1
y=3+2 sin(ZH%) B 18 5

Use the signed residual definition shown. Assess both the pattern
across phases and the held-out observation; a small total error does
not excuse a systematic pattern. Recommend retention, revision, or
investigation. The absolute tolerance is 0.75. At held-out time t = 5,
the signed residual is 0.11.

Required response

Use several measurements rather than a single high or low value to
estimate a stationary sinusoid. Give a plausible rule, identify the
approximate baseline, amplitude, period, and phase, and state what
the finite noisy sampling cannot establish exactly. The measured
response is in units. Time is measured in hours.

Required response

observed minus predicted t measurement time
0.1 0 94.9 13
—0.11 1 2
0.0 2 19.8 2
0.11 3
20.2 2
-0.11 4 2
23.8 2
2
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Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.

Visit each card once and continue to FINISH.

START

Evaluate the accepted fitted rule at the target time, then classify the
use relative to the sample window. Report the contextual unit and
state whether stationarity evidence supports the prediction or only
makes it conditional. The supplied fitted formula is

y=23+4 cos(Zntl;;). The response is measured in units. The sample

time window is [—8, 28]. Stationarity has been verified only within
the sample window. Evaluate the requested prediction at ¢t = 13. Time
is measured in hours.

Your response:

Incoming: Prediction 8: 23 units; interpolation inside the sampled
window.

Use the accepted model to locate the requested contextual event.
Screen solutions by the closed time window and crossing direction;
the second occurrence of a level is not automatically the first upward

-3
occurrence. Use the accepted model y = 12 + 4 sin(ZnTz). The event

level is y = 12. Find the second occurrence of the midline level in the

window, counting either direction. Time is measured in hours. Use
5 21
ERi

the time window [2 e

Your response:

Incoming: Event case 6: t = ? (downward).

A point rotates uniformly on the mechanism described. Model its
height above the stated datum over the operating window. Use the
start position and motion direction to choose the sign and reference
family, and verify the geometric range. The center height above the
datum is 9. Initially the point is initial vertical velocity zero, then
downward. Use seconds as the time unit for ¢. The operating window

is % <t< %. The radius is 6. The starting position is top. The

starting time is t = % One uniform rotation takes 14 seconds.

Your response:

1
Incoming: y=9+6 cos(ZH[T:)

Audit the modeling claim separately from algebraic curve fit. Identify
the physical, unit, or evidence assumption that fails and state a
revision that changes the model or restricts its use. Evaluate this
claim: Treat negative depth as physically valid. A fitted water-depth
sinusoid has range [—2, 8] meters.

Your response:

Incoming: Water depth in [—2, 8] meters includes negative depth.
Restrict use to nonnegative depths or refit with a nonnegative
constrained model.

Use the accepted model to locate the requested contextual event.

Screen solutions by the closed time window and crossing direction;

the second occurrence of a level is not automatically the first upward
1

occurrence. Use the accepted model y = 10 + 6 sin(Zﬂl—:). The event

level is y = 10. Find the all upward midline crossings in the window.
57

. . . . . 1
Time is measured in hours. Use the time window [5, >l

Your response:

>

. 129
Incoming: Event case 4: t = -, =

57
=

A point rotates uniformly on the mechanism described. Model its
height above the stated datum over the operating window. Use the
start position and motion direction to choose the sign and reference
family, and verify the geometric range. The center height above the
datum is 7. Initially the point is initial vertical velocity zero, then
upward. Use seconds as the time unit for ¢t. The operating window is
—g <t< %. The radius is 3. The starting position is bottom. The

starting time is t = —g. One uniform rotation takes 8 seconds.

Your response:
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contains an error.

Audit the modeling claim separately from algebraic curve fit. Identify the physical, unit, or evidence assumption that fails
and state a revision that changes the model or restricts its use. Evaluate this claim: Combine times without a common
clock origin. Tidal observations are in hours after midnight on different dates.

Audit the modeling claim separately from algebraic curve fit. Identify the physical, unit, or evidence assumption that fails
and state a revision that changes the model or restricts its use. Evaluate this claim: Repair only the phase of a stationary
sinusoid. A sensor baseline rises steadily while residuals alternate.
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Full Worked Solutions - excerpt
Worked example

Problem. Audit the modeling claim separately from algebraic curve fit. Identify the physical, unit, or evidence assumption that
fails and state a revision that changes the model or restricts its use. Evaluate this claim: Use T = 3 with ¢ measured in seconds.
The fitted period is 3 minutes but ¢ is entered in seconds.

Answer. Assumption repair 3: convert the period to 180 seconds, or convert every input to minutes.

Explanation and check.

The claim fails because the stated context does not support its physical or unit assumption. The actionable revision is to convert
the period to 180 seconds, or convert every input to minutes.

Worked example

Problem. Audit the modeling claim separately from algebraic curve fit. Identify the physical, unit, or evidence assumption that
fails and state a revision that changes the model or restricts its use. Evaluate this claim: Extrapolate the fitted cycle indefinitely.
Seasonal data cover one year during an unusual shutdown.

Answer. Assumption repair 4: limit claims to the observed window and gather ordinary-year validation data.

Explanation and check.

The claim fails because the stated context does not support its physical or unit assumption. The actionable revision is to limit
claims to the observed window and gather ordinary-year validation data.
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